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Pabouas nporpamma 3aHsTUi BHEYpOUHOIl nesTenbHoCcTH «Pu3nKa B 3a1a4ax U

IKCIIEpUMEHTaX» MpeIHa3HaueHa I OpraHUu3allui BHEYPOUHOH esATebHOCTH o0ydatonmxcs § -9
kiaccoB MKOYVY KpacnooktsaoOpsckas OOL a. Yysamu

Peanusanusi nporpamMmsl o0ecrieunBaeTcss HOPMATUBHBIMH IOKYMEHTAMM:

[ [J®denepanbhbiii 3akoH Poccuiickoit @eaeparuu ot 29 nexkadbps 2012 1. Ne 279-03 «O06
oOpa3oBanuu B Poccuiickoit @enepanum» (¢ U3MEHEHUSIMHU U JIOTIOJHEHUSMH );

[ J®enepalibHbIM rOCy/1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaPTOM OCHOBHOI'O OOILEr0
obpaszoBanus (mprukaz MO P® ot 17.12.2010 Nel1897«0O0 yTBep:k/1eHUU U BBEACHUE B 1€ CTBHE
®denepalibHOT0 rocyAapCcTBEHHOr0 00pa30BaTeIbHOr0 CTaHAAPTa OCHOBHOTO OOIIIETO
oOpa3zoBaHms (C U3MEHEHUsAMU U gononHeHusmu [Ipukasa Munobpuayku Poccun ot 29.12.2014
Ne 1644););

[1[]®yHIaMEHTaTBHBIM SAPOM COAEPKAHUS 00IIero 00pa3oBaHUs;

[10IToctanoBienue @enepaibHOM cay)Obl IO HAA30py B cepe 3alMThl IpaB noTpeduTeneit u
OJiaromoydust 4ejaoBeKa, | TaBHOTO TOCYAapCTBEHHOTO CaHUTapHOro Bpada P® ot 29.12.2010r.
Nel189 «O6 yrBepknenuun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MTHIEMHOIOT HUECKHE
TpeOOBaHUS K YCIOBUSM U OpraHU3aluu 00y4eHus B 00111€00pa30BaTeNbHBIX YUPEKACHUIX Y,
[10ITpuka3z Munucrepcrsa oopazoBanus U Hayku Poccuiickoit @eneparuu Ne 986 o1 4.10.2010 1.
«O0 yTBepkaeHUN (enepatbHbIX TpeOOBaHUI K 00pa30BaTEIbHBIM YUPEKIEHUSAM B UaCTH
MUHUMAaJIbHOM OCHAIIEHHOCTH y4eOHOro mpolecca U 000pyaoBaHus yueOHBIX TOMEIICHUN»

HanpaBJ/jieHHOCTH NPOrpaMMBbI — €CTECTBEHHOHAaYYHAs

1. MecTo Kypca B 00pa3oBaTejibHOM Ipolecce

BHeypouHas aesTebHOCTD ABIISIETCS COCTAaBHOM YacThi0 00pa30BaTEIbHOrO MpoLiecca U OJJHON U3

dbopM opranmuzanuu cBOOOAHOTO BpeMeHu o0ydarommxcs. B pamkax peamuzamuun GI'OC OO0
BHEYpOYHAsl IeATEIbHOCTh — 3TO 00pa3oBaTeIbHas EeATEIbHOCTh, OCYIIECTBIsIeMas B popmax,
OTJIMYHBIX OT YPOUHOU cCHCTEMbI 00y4YeHHs, U HalpaBIeHHAs Ha JOCTHKEHHE NIJIAHUPYEMBIX PE3YJIbTATOB
OCBOCHHMS 00pa30BaTEIbLHBIX IPOrPaMM OCHOBHOI'O 0011Iero oopa3zoBanus. Peamusanus padoucii
MIPOrpaMMBbI 3aHATHH BHEYPOUHOM NIEATEILHOCTH 10 (pr3uke « Pusnka B 3a1a4ax ¥ SKCIEPUM EHTAX»
CMOCOOCTBYET 00 IEMHTEJJIEKTYaJIbHOMY HAIMPaBICHUIO PA3BUTHIO TMYHOCTH O0ydaronmxcs §-9-x
KJIACCOB.

[Ipennaraemas mporpamMma BHEypOUHOU JeATEILHOCTH B § - 9 Kilaccax paccunTaHa Ha 3 roja

o0yueHusl.

®dusnyeckoe 00pa3oBaHKUE B CUCTEME OOILEr0 U CPEAHEr0 0Opa30BaHuUs 3aHUMAET OAHO U3 BEAYIIUX
MecT. SIBnsach pyHAAMEHTOM HayYHOTO MUPOMOHUMAaHHUS, OHO CITIOCOOCTBYET (hOPMHUPOBAHUIO 3HAHUI
00 OCHOBHBIX METOJIaX HAYYHOTO MTO3HAHMS OKPYKAIOIIEro MUpa, PyHIaMEHTAILHBIX HAYYHBIX TEOPUH 1
3aKOHOMEPHOCTEH, OPMUPYET Y yUaITUXCSI YMEHHUSI UCCIIENOBATh U OOBSICHATH SIBJICHUS PUPOJIBI 1
TEXHUKH .

Kak mkonbHEI peaMet, Gu3nka 00J1aJaeT OrpOMHBIM I'YMaHUTAPHBIM MOTSHIIMATIOM, OHA aKTUBHO
dbopMupyeT UHTEIIEKTyaIbHbIE U MUPOBO33pEHUYECKUE KauecTBa JIUUHOCTH. [{uddepenunanms
IpeArnoaraeT TaKyr OpraHu3aluio npoiecca o0ydeHus, KOTopasi yYUuThIBaeT UHIUBUTyalIbHbIE
0COOCHHOCTH y4YallluXcs, UX CIOCOOHOCTH U UHTEPECH], IMYHOCTHBIN onbIT. Juddepenumnanns odydenus
¢u3nKe MO3BOJISET, C OAHON CTOPOHBI, 00eceunTh 0a30BYIO MOATOTOBKY, C APYrOil — yIOBIETBOPHUTD
MOTPEOHOCTH KaXkI0Tr0, KTO MPOSIBIISIET MHTEPEC U CIOCOOHOCTH K MPEAMETY U BBIXOJIUT 32 PaMKH
n3y4deHus: GU3NKHU B MIKOJIHLHOM KYypCe.

2. lleqm kypca

Onupasch Ha HHAWBHIyallbHbIE 00pa30BaTENbHBIC 3aPOCH M CIIOCOOHOCTH KaXKI0T0 pedeHKa

[pU pearu3alry IporpaMMbl BHEYPOUHOH NesTenbHOCTH 10 ¢pu3nke «Dusnka B 3a7a4ax u
IKCIEPUMEHTAX), MO)KHO JJOCTUYh OCHOBHOM LEJIN - Pa3BUTH Yy 00yYAKOIIUXCH CTPeMJIEHUE K
AajbHeHIIeMY CaMOONpeAeJICHUI0, HHTEICKTYAJIbHON, HAYYHOU U IPAKTHYECKOM
CaMOCTOSITEJILHOCTH, MIO3HABATEIbHOI AKTUBHOCTH.



JlanHas nporpaMma no3BoJisieT 00y4arouMcsi 03HAKOMHUTHCSI C METOJJUKOIM OpraHu3aluy u
IPOBEACHUS IKCIIEPUMEHTAIBHO-UCCIIEI0BATENbCKON AESITEILHOCTH B COBPEMEHHOM y4eOHOM Ipoliecce
10 (pu3KKe, 03HAKOMUTHCS CO MHOTMMU MHTEPECHBIMU BONpOcaMu (pU3UKU Ha JTaHHOM 3Tare 00y4eHus,
BBIXOASIIMMHU 38 PAMKH LIIKOJBHON MPOrpaMMBbl, paCIIMPUTH 1IEI0CTHOE MPEJCTaBIeHUE O podieMe
JTAHHOM HayKH. DKCIEPUMEHTaIbHAs AEATEIbHOCTh Oy/IeT ClI0COOCTBOBATh Pa3BUTHIO MBICIUTEIbHBIX
ornepanuii 1 00I1eMy HHTEIUIEKTYaJIbHOMY Pa3BUTHIO.

He menee BaxkHbIM (DaKTOPOM peau3alii JaHHOM MporpamMmbl SBJISETCS CTPEMIIEHUE PA3BUTh Y
yUYaluXxcs YMEHUE CaMOCTOSTENIbHO paboTaTh, [yMaTh, 3KCIEPUMEHTHPOBATh B YCIOBUSX IIKOJILHOM
71a00paToOpuy, a TAaKKe COBEPIICHCTBOBATH HABBIKM apryMEHTAIlMH COOCTBEHHOM MO3UIIUHU TIO
onpenenéHHbM BorpocaM. CopepxaHue IporpaMMbl COOTBETCTBYET IO3HABATEIBHBIM BO3MOXHOCTSAM
IIKOJIBHUKOB U MPEAOCTABIIIET UM BO3MOKHOCTh pad0TaTh Ha yPOBHE MOBBIIICHHBIX TPEOOBaHHI,
pa3BuBas yueOHyro MoTHBaIu0. CoaepkaHue 3aHATHIH BHEYPOUHOH IEATETbHOCTH MPEICTABISET
co0oii BBeleHHE B MU IKCIIEPUMEHTATbHON (PU3HKH, B KOTOPOM y4allllecs CTAHYT MCCIIEI0BATESIMH U
Hay4daTbCsl MO3HABATH OKPYXKAIOIIUA UX MUP, TO €CTh OCBOAT OCHOBHBIE METO/bl HAYYHOIO IMO3HAaHUs. B
YCIOBUSIX pean3aluy 00pa3oBaTeIbHOW MPOrpaMMBbl IIMPOKO MCIIOIB3YIOTCS METOABI yueOHOrO,
UCCIIE0BATEIbCKOr0, MPOOJEMHOI0 IKCcIIepuMeHTa. PeOEHOK B Iiporiecce Mo3HaHus, npuolperast
YyBCTBEHHBIN (()EHOMEHOIOIMUECKUI) OIIBIT, IEPEKUBAECT I1OJYyUEHHBIE OLIYLEHHUS U BIEUATICHUs. DTU
nepexuBaHus NpoOy:KIalT U MO0YXKAal0T npolece MplieHud. Crnennduyeckas Gopma opraHu3aluu
II03BOJIET YYAIUMCs 03HAKOMUTBLCSI CO MHOTMMH MHTEPECHBIMH BOIIPOCaMU (PU3MKU Ha JAHHOM 3Tarie
00y4eHHs, BBIXOASIIMMHU 32 PAMKH LIKOJIBHOM MPOrpaMMBbl, pacIIUPUTh LIEJTOCTHOE MPEICTABIEHHE O
npobieMe 1aHHON HayKu. [leTu moiay4aroT npodecCHOHAIbHBIE HABBIKH, KOTOPbIE CIOCOOCTBYIOT
JalbHEeN e COLUaNIbHON afanTaluy B OOILECTBE.

Ilenwro nporpaMMbl 3aHATHH BHEYPOUHOH JesTeNbHOCTH 110 pu3uke «Dusnka B 3a71a4ax u
IKCTIIEPUMEHTAXY, JJIsl yIaIuxcst 8- 9-X KJIacCOB SIBIISTFOTCS:

[1[Jpa3BUTHE y y4allMXCsl I03HABATEIbHBIX HUHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Ipolecce pelieH s MPAaKTUYECKUX 3a1a4 U CaMOCTOSTEIIbHOI'O

puoOpEeTEeHNs HOBBIX 3HAHUIA;

[1J¢opMupOBaHUE U Pa3BUTUE Y YUALIUXCSI KJIIFOUEBBIX KOMIIETEHIIUNA — yueOHO —

MO3HABATEJIbHBIX, THPOPMAIIMOHHO-KOMMYHUKATUBHBIX, COLUATBHBIX, U KaK CIE/ICTBUE -
KOMIIETEHIIUH JTMYHOCTHOT'O CAMOCOBEPILIEH CTBOBAHMS;

[1[JpopMupOBaHUE TPEIMETHBIX U METANPEIMETHBIX PE3YIbTATOB 00YyUEHH S, YHUBEPCAIBHBIX
y4eOHBIX el CTBUH.

[1[JBOCIUTAaHUE TBOPUECKON JINYHOCTH, CIIOCOOHOI K OCBOEHHIO MEPEAOBBIX TEXHOJIOTUH U

CO3/IaHUIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BHIBI)KEHUIO HOBBIX HJIel U IPOEKTOB;

[ Jpeanu3anusi 1eATeIbHOCTHOr O MOAX0/1a K MIPEIMETHOMY O0yUEHHUIO Ha 3aHATHUSX

BHEYPOUYHOM IeATENbHOCTH MO (QU3UKE.

Oco0eHHOCTBIO BHEYPOUHOH J1€ATENbHOCTH 110 (PU3UKE B paMKax KPYKKOBOM pabOTHI SBJISAETCS TO, YTO
OHa HaIpaBJIeHA Ha JOCTHKEHHE 00y4aroIUMuUcs B OOJIbIIEH CTENEHH JMYHOCTHBIX U METalpeIMETHBIX
pE3yNbTATOB.

3. 3aga4u Kypca

Jlis peanuzaiuy Lesel Kypca Tpedyercs pelieHne KOHKPETHBIX MPaKTHUeCKuX 3aaa4d. OCHOBHbIE
3aJlauu BHEYPOUHOH J1€ATEIbHOCTH 110 (PU3UKHU:

[ [JBBISIBJIEHUE UHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEHN, BO3MOXKHOCTEN ydaluXcsl K pasInyHbIM
BHJIaM JESATEIbHOCTH;

[1J¢opMupoBaHue MPEICTABICHUS O SIBICHUAX U 3aKOHAX OKPY’KAIOIIEro MUpPa, C KOTOPbIMU
IIKOJbHUKHU CTAJIKUBAIOTCS B IOBCEIHEBHOM KU3HU;

[1[JpopMupoBaHUe IPEICTABICHUS O HAYYHOM METO/E O3HAHHUS;

[J Jpa3BUTHE UHTEPECA K UCCIIEN0BATEIBCKON AESITEILHOCTH;

[1[Jpa3BUTHE ONbITAa TBOPUECKOMN AESITEILHOCTH, TBOPUECKUX CIIOCOOHOCTEIH;

[1[Jpa3BUTHE HaBBIKOB OPraHU3aI[M{ HAYYHOT'O TPY/a, pabOTHI CO CIOBAPSIMU U SHIMKIONEAUIMU;



[1[Jco3naHue ycaoBHM Ui pealn3ali BO BHEYPOUHOE BpeMsi IPUOOPETEHHBIX YHUBEPCAIBHBIX
y4eOHBIX JIeHCTBUIl B YpPOUHOE BpeMs;

[1[Jpa3BuTHE ONbITa HEPOPMAIBHOIO OOIIEHHUS, B3aUMOAECH CTBHSI, COTPYJHUYECTBA;

[ [JpaciupeHne paMoK OOIIEHUs C COLIUYMOM.

[1[JpopMupoBaHUE HABBIKOB ITOCTPOCHUS (PU3UUECKUX MOJIEIEH U ON peJIeIeHUs TPaHUL] UX
IIPUMEHUMOCTH.

[1[JcoBepIIeHCTBOBaHNE YMEHUI MPUMEHATh 3HAHUS MO0 (PU3KKE IJIs1 O0OBSICHEHUSI IBJIEHUI PUPOIBL,
CBOWCTB BEILIECTBA, pelIeHUs (PU3MUECKUX 3a/1a4, CAMOCTOSITEILHOTO IPUOOPETEHUS U OLEHKHU HOBOU
uHbopMauu GU3NIECKOT0 COJIEPIKaHUS, UCIIOIb30BAHUS COBPEMEHHBIX NH(POPMAIIMOHHBIX
TEXHOJIOTHi;

[ Jucnonb30BaHUE PHOOPETEHHBIX 3HAHUH M YMEHUHN J1JIS PEIICHUS TPAKTUUYECKUX, )KU3HEHHBIX
3az1a4;

[ [JBKJIFOYEHHE yYallluXCs B Pa3HOOOPA3HYIO JEATEIbHOCTh: TEOPETUYECKYIO, TPAKTUYECKYIO,
AQHAJMTUYECKYIO, [IOUCKOBYIO;

[1[JBbIpabOTKa THOKMX YMEHUN IEPEHOCUTh 3HAHUS U HaBBIKK Ha HOBBIE (hOPMBI yueOHOI paboThI;
[1[Jpa3BuTHE COOOPA3UTEILHOCTU U OBICTPOTHI PEAKIIUU P PEIIEHUN HOBBIX Pa3JIMYHbIX
(Gu3nYeCcKUX 3a/a4, CBA3aHHBIX C IPAKTHUECKOHN EATEIbHOCTBIO.

4. MeTonbl 00y4yeHHs1 U (POPMBbI OPTraHU3ALUH AeSITETbHOCTH 00yYa0 LIHXCS

Peanusauus mporpaMMbl BHEYPOUHOU AesTesbHOCTH «Du3Kka B 3aja4ax U dKCIIEPUMEHTAX
npearnoiaraeT MHIAMBUAYaJIbHYIO U IPYIIIOBYIO0 paboTy 00ydaroIuxcs, NJIaHUPOBAHUE U IPOBEJECHHE
HCCIIeIOBATEIbCKOI0 3KCIIEPUMEHTA, CAMOCTOATENbHBIM COOP AaHHBIX JJIs pEIICHUS TPAKTUYECKUX
3a/1a4, aHaJIM3 U OLICHKY MTOJIyYEHHBIX PE3yJIbTaTOB, U3rOTOBJIEHHE TOcoOM u Monenei. [Iporpamma
IIPeAyCMaTpUBAET HE TOJbKO 00yJaloNMe U pa3BUBAIOILKE 1I€JIH, €€ pean3alus CocoOCTBYyeT
BOCIIMTAHUIO TBOPYECKOM JIMYHOCTH C AKTUBHOM ’KM3HEHHOHN MO3ULMEN. BBICOKHX PE3yJIbTaTOB MOTYT
JIOCTUYb B JAHHOM CJIy4ae HE TOJIbKO YYEHHKH C XOPOILIEH IIKOJIbHON yCIIEBAEMOCTBIO, HO U BCE
1eneyCTpeMIIEHHBIC aKTHBHBIC pedsiTa, YXKe CIe/IaBIINe CBOW MPOQeCCHOHAIBHBIN BBIOOD.

5. IlimanupyeMsble pe3yabTaThl

JlocTrKeHne NIIaHUPYEMBIX PE3YyJIbTATOB B OCHOBHOM IIKOJIE ITPOUCXOIUT B KOMILIEKCE
UCIOJIb30BaHUS YETHIPEX MEXKAUCIUIUIMHAPHBIX Y4eOHbIX Tporpamm («PopMupoBaHuEe YHUBEPCATbHBIX
yuebHbIX feiictBuity, «@opmuposanue KT -komnerenTHOCTH 00yyaronmxcs», «OCHOBBI yueOHO-
UCCIIE0BATEIbCKOM U TPOEKTHOM 1€ATEIbHOCTH, «OCHOBBI CMBICIIOBOIO YTEHHSI U paOOTBI C TEKCTOM»)
¥ y4eOHBIX IPOTrpaMM I10 BCEM IIpeMeTaM, B TOM 4yHcie 1o ¢usnke. [Tocae n3ydeHus nporpammbl
BHEYPOUHOM JesTenbHocTH «Pu3nKa B 3a/1a4aX ¥ SKCIEPUMEHTAX» 00yJaromInecs:
[J[JcucTeMaTu3npyroT TEOPETUUECKHNE 3HAHUS U YMEHUS 10 PEIICHUIO CTaHIapTHBIX, HECTAaHAAPTHBIX,
TEXHUYECKUX U OJMMIIMAHBIX 33J1a4 Pa3JIMYHbIMU METOJIAMU;

[ [JBBIpabOTAIOT MHANBUIYAJIbHBIM CTUIIb pelieHus (PU3NYeCcKuX 3a/1ay.

[1[JCOBEpIIEHCTBYIOT YMEHHUS Ha MIPAKTUKE [10JIb30BaThCs NPHUOOPaMu, POBOAUTH U3MEPEHHUS
(GU3nYeCKUX BEIMUUH (ONpENEsITh LIEHY JIeJICHUsI, CHUMATh I10Ka3aHUs, COOJII01aTh ITpaBuia
TEXHUKHU O€30ITaCHOCTH);

[1 [JHay4aTcs M0JIb30BaThCsl NPUOOPaMu, ¢ KOTOPBIMM He CTaJIKMBAIOTCA Ha YPOKaX (GU3UKH B
OCHOBHOH LIKOJIE;

[1Jpa3paboTaloT U CKOHCTPYUPYIOT IPUOOPHI M MOJIEIH I IOCeayIoei paboTsl B KaOuHeTe
bu3uKy.

[1[]cOBEPIICHCTBYIOT HABBIKM IMCBMEHHON U YCTHOW pe4M B MPOLECCE HAITUCAHUS
UCCIIEZI0BATEIbCKUX pabOT, MHCTPYKIMH K BBITOJHEHHBIM MOJEIISIM U IpHO opaM, pu
BBICTYIIJICHUSIX HA HAYYHO — PAKTHYECKUX KOH(PEPEHIUAX Pa3InYHbIX YPOBHEH.

[1 [JonpenensT AanpHeillee HalIpaBIeHUE Pa3BUTUS CBOMX CIOCOOHOCTEH, chepy HayuHBIX
HMHTEPECOB, ONPENEIATCs C BHIOOPOM JlanbHeiiero oopa3oBaTeabHOr0 MapIpyTa, JajJbHeHIIero
npo¢uitst 00ydeHus B cTapiieil mKoJe.



Ilpeomemmnvimu pe3ynromamamu porpaMMbl BHEYPOUHON AESITENBHOCTHU SBJISIOTCS

1. yMeHue noab30BaThCsl METOAAMH Hay4YHOr' O IO3HAHMSL, IPOBOIUThH HAOJIIOICHUS, IJITAHUPOBATh U
IPOBOJIUTH IKCIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPEHUI;

2. HAYYUTHCS M10JIb30BATHCSI U3MEPUTEIbHBIMU TPUOOpaMu (BEChl, IMHAMOMETD, TEPMOMETD),
coOupaTh HECJIOKHBIE KCIIEPUMEHTAJIbHbIE YCTAaHOBKHU JJIS IPOBEIEHHSI IPOCTEHIIINX OIBITOB;

3. pa3BUTHE HJIEMEHTOB TEOPETHUECKOr0 MBIIUIEHHS HA OCHOBE (DOPMHUPOBAHUS yMEHUI
yCTaHaBIUBAaTh (PaKThl, BHIIEIATH INIABHOE B N3y4aeMOM SIBJICHUH, BBISBIISTH IPUUHMHHO-
CIIEZICTBEHHBIE CBSI3U MEX]ly BEIMUYMHAMHU, KOTOPBIE €r0 XapaKTepU3yIOT, BHIABUTATh TUIIOTE3bI,
(bopMyIHpPOBaTH BHIBOIBI,

4. pa3BUTHE KOMMYHUKATUBHBIX YMEHUMN: JOKJIAbIBATh O pe3yjbTaTax dKCIEPUMEHTA, KPATKO U
TOYHO OTBEYATh Ha BONPOCHI, UCIIOJIB30BATH CIIPABOYHYIO JINTEPATYPY U APYTHe UCTOUHUKU
uHpopmaIuu.

Memanpeomemnvimu pe3ynbmamamu IPOrpaMMbl BHEYPOUHOI 1€ATEIbHOCTH SIBIISIFOTCS:

1. oBasieHNe HaBBIKAMU CAMOCTOSTENILHOTO MPHOOPETEHNS HOBBIX 3HAHUI, OpraHu3aIy yaeoHon
JeSITeNIbHOCTH, TIOCTAHOBKHY I1eJIeH, MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKHU PE3yIbTaTOB CBOCH
JEeSITEIbHOCTH, YMEHUSMHU IPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX JEH CTBUIA;

2. npuoOpeTeHre ONbITa CAMOCTOSITENILHOTO ITOMCKA aHaJIu3a U 0TOopa MHPOPMALIUHU C
UCIOJIb30BAaHUEM PA3IMYHbBIX HCTOUHUKOB M HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH JIIsl peLIeHUs
JKCIEPUMEHTAJIbHBIX 3aa4;

3. popmupoBanue ymeHuil paboTaTh B IpyIIle ¢ BBITOJHEHUEM Pa3JIMUHBIX COLMAIIBHBIX POJIEH,
IpPEeICTaBIATh U OTCTAaUBAaTh CBOM B3TJIIbI U yOSXKACHUS, BECTU IUCKYCCUIO;

4. oByaJieHUE 3KCIIEPUMEHTAIBHBIMU METOIAMHU PEILIEHUS 3a1a4.

JIuunocmuvimu pe3ynvmamamu NporpaMMbl BHEYPOUHOU €ATEIbHOCTH SIBISIFOTCSL:

1. chopMUPOBaHHOCTD [103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH yJaIuXcs;

2. CaMOCTOSITENIBHOCTD B IPUOOPETEHNH HOBBIX 3HAHUN M IPAKTUYECKUX YMEHHI;

3. npuoOpeTeHne yMeHUsl CTaBUTh Nepesl coOOO MO3HABATENIbHBIE 11€JIH, BBIIBUTaTh THIIOTE3bI,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;

4. mpuobpeTeHne MoI0KHUTEILHOT 0 SMOIIMOHAILHOI'0 OTHOIIEHUS K OKpY XKalolle npupojae u
caMoMy ce0e Kak YacTH NMPUPOABI.

6. Crioco0bl OLIEeHKY YPOBHS 1OCTHKEHUS 00y4 a0 UXCS

KadecTBO MOATOTOBICHHOCTH YUAIIUXCS ONPEAEIIAETCS Ka4eCTBOM BBIIIOJHEHHBIX UMU PadoT.
Kpurepuem orieHKH B JAHHOM CIIydae sIBJISETCS CTENEHb OBJIAJICHUS HaBbIKaMH paOoThlI,
CaMOCTOSITENIFHOCTh M 3aKOHYEHHOCTH pabOThI, TIIATEIILHOCTh HKCIIEPHUMEHTAa, HAyYHOCTh IPE/IaraeMoro
pelieHus mpobJieMbl, BHEIIHHUM BUI M KA4€CTBO pabOThI MPUOOPA UM MOJIEIHU, COOTBETCTBHE
HCCIIEI0BATEIbCKOM paboThl TpeOyeMbIM HOpMaM U MpaBUiIaM OQOPMIICHHUS.

[ToompuTenbHOM GOpMON OLIEHKH TpyJla YHaIUXCs SBISIETCS IEMOHCTpaLus pador,

BBITMOJIHEHHBIX YYalUMKCS U BBICTYIJICHHE C PE3Y/IbTaTaAMU UCCIIEA0BAHUM Iepe]] pa3InyHbIMU
ayIUTOPUIMH (B KJlacce, B CTApIIMX U MIIAAIIMX KJlaccaX, yYUTENIMH, IearoraMu J0NOJHUTEIbHOT O
00pa3oBaHMs) BHYTPU LIKOJIBI.

PaboTa ¢ yueOHBIM MaTepuaaoM pazHo0Opa3HbIX (GOPM AaeT BO3MOKHOCTD KaXKAOMY MX

ydaluxcs IposIBUTh CBOU CIIOCOOHOCTH (B 00J1aCTH CUCTEMATH3aIMH TEOPETUUECKUX 3HAHUH, B 00J1aCTH
pellIeHus CTaHIapPTHBIX 3aJ]1a4, B 00JIaCTH pellleHUs] HECTaHJapTHBIX 3a7a4, B 00JacTH
UCCIIEI0BATENLCKOM paboThl U T.1.). CUTyaluu ycrexa, Co3/alolliue MoJ0KUTEIbHYI0 MOTUBALIMIO K
JeSITENIbHOCTH, SIBJISIIOTCS] BaXKHBIM (JaKTOPOM Pa3BUTHS TBOPYECKUX U MTO3HABATENIBHBIX CIOCOOHOCTEM
y4dalmxcs.



7. Conep:xanue nMporpamMmmbl
Cooepircanue uzyuaemozo Kypca ¢ 8 knacce
1. [lepBoHavajibHbIE CBEIeHUSI 0 CTPOeHMHU BeecTBa (7 1)
Llena nenenus u3MepuTENbHOrO Mprudopa. OnpeaeneHue eHbl JeIeHNUs U3MEPUTENFHOr0 HINHApPA.
OrnpenesieHre reOMETPUYECKUX pa3MepoB Tena. M3rorosnenne usmepuTenbHoro uuausapa. smepenue
TeMIepaTypsl Tena. VismepeHne pazMepoB MalbIxX Tel. MI3MepeHne TONIIMHBI JIncTa OyMaru.
2. BzaumoaeiicTBue tea (12 1)
W3mMepenne ckopocTu IBUKeHUs Tena. Mi3MepeHne Macchl Tenna HenpaBuibHOU (hopmbl. 3mepenue
IUIOTHOCTH TBepAaoro teia. M3mepenune oobema myctoThl. VMccienoBanre 3aBUCUMOCTH CUJTBI TSHKECTH OT
Macchel Tena. OnpeneneHue Macchbl 4 Beca Bo3ayxa. CliokeHHne Cuil, HallpaBJIEHHbBIX 110 OJTHON MPSMOii.
H3mepenne )KeCTKOCTH IpYKUHBIL. M3Mepenne ko3 uimenTa Cuibl TpeHUs CKoJIbxKeHus. Pemenne
HECTaHAApPTHBIX 3a/1a4.
3. JaBaenue. [aBiienne xuakocTeil u ra3on (7 1)
HccenenoBanue 3aBUCUMOCTH IABJICHUS OT ILJIOIIAIM OBEepXHOCTU. OnpeniesieHue AaBiaeHUs TBEPAOro
Tena. Beunciaenue cuibl, ¢ KOTOpoil atMocdepa JaBUT Ha TOBEPXHOCTH cToJia. OnpeneneHne Macchl
TeJa, MIaBaolero B Bojae. Onpeaenenne mIoTHOCTH TBEpAOro Tena. OnpeneneHue odbeMa Kycka Jibia.
N3yuenue ycioBus niuaBaHus Tel. PemieHne HecTaHJapTHBIX 3a1a4.
4. Pa6oTa 1 MOITHOCTH. JHeprus (8 1)
Brruncnenue paboTsl M MOLIHOCTH, pa3BUBaeMOi yUYeHHKOM Ipu noabeMe ¢ 1 Ha 3 stax. Onpenenenue
BBIUTPHIIIA B cuiie. HaxoxaeHue 1eHTpa TsbkecTr iIockoi ¢purypsl. Beraucinenune KI1/1 HakmorHON
mockoctu. M3Mepenne KuHeTH4eckoi sHepruu. Mzmepenre noTeHuanbHoil sueprun. Pemenne
HECTaHAAPTHBIX 3a/1a4.
Cooepircanue uzyuaemozo Kypca ¢ 9 knacce
1. ®u3nyeckuii MeTOA N3y4YeHHsI MIPUPOAbI: TEOPETUYECKUI U IKCTIEPUMEHTAJIBHBIN (3 4)
Omnpeznenenue eHbI AeIeHUS MPUOOPOB, CHATHE MoKa3aHui. OnpenesaeHrne MorpenrHocTeid N3MepeHn.
2. TensioBble siBJIEHUS U METOAbI UX Hccaea0BaHus (8 1)
Omnpenenenue yaJIMHEHUs Tejla B IpoLiecce M3MEHEHUs TeMnepaTypsbl. Pemienue 3a1a4d Ha onpeeaeHue
KOJIMYECTBA TEIIOTHL. [[puMeHeHne TenoBoro pacimpeHus Al perucTpali TeMIIEpaTypshl.
HccenenoBanue npoueccoB IUIABJIEHNS U OTBepAeBaHus. M3yueHne ycTpoiicTBa TENJIOBBIX IBUTATENEH.
[TpuGops! 11 U3MepeHus BIa)KHOCTH BO3/yXa.
3. DileKTpUYecKHUe sIBJIeHUS U MeTOAbI UX Uccaea0oBanus (8 1)
OrnpenenieHre yaeIbHOIO COMPOTUBRIIEHUS MTPOBOAHMKA. 3akoH OMa Jijisl yuacTka uenu. Pemenune 3anay.
HccnenoBanue 1 UCIONb30BaHUE CBOMCTB JIEKTPUUECKUX KOHAEHCATOPOB. Pacuer nmorpebiisiemoit
anektposHepruu. Pacuer KIIJ] snexktpuueckux yctpoicts. Pemenue 3agay Ha 3akoH J[xoyins-Jlenua.
4. dneKTpOMarHuTHbIE siBJIeHus (5 4)
[Tonyuenue u pukcupoBaHHOE N300pakeHNE MAarHUTHBIX ToJieil. V3ydueHune cBOCTB 2J1eKTpOMarHuTa.
N3yuenne monenu smekTpoaBuraTens. Pelenre kauecTBEHHbIX 3a/1a4.
5. Onruxka (104)
N3yuenue 3akoHOB oTpakeHus. HaOmroneHue oTpaxeHus u npejaomieHus csera. M3zo0paxenus B
mun3ax. Onpesenenue raaBHOro (OKYCHOIO pacCTOSHUS U ONTHYECKON CHIIbI JIMH3BIL. HaOmonenue
uHTepdepeHnnn cBera. Pemenue 3a1ay Ha npenomieHue cBera. HaGmroaeHre NoJHOro oTpaxeHus
CBeTa.
Cooepircanue uzyuaemozo Kypca 6 9 knacce
1. Mardmerusm (9 1)
Komnac. [Tpunuun pabotsl Maruut. MaruuThbl nojocoBsle, AyroBble. MarHuTHast pyaa. Marautoe
nosie 3emuid. M3roroBnenne maruura. PenieHne kauecTBEHHbIX 3aa4.



2. DaekrpocraTruka (10 v)
DIIeKTpUYECTBO HA pacyeckax. OCTOPOKHO CTATUYECKOE IEKTPUUECTBO. DIECKTPUUIECTBO B UTPYIIKAX.
DneKTpUYecTBO B OBITY. Y cTpoiicTBO OaTapeiiku. Penienne HecTaHIapTHBIX 3a/1a4.
3. Cget (15 4)
Ucrounuku cBeta YcTpoicTBo riaza. ComHeuHble 3aiiunku. TeHb. 3aTMEHue.
[IBeta koMmakT aucka. MeuibHBIN ciekTp. Pagyra B mpupoze. Jlynasie u ConHeunbie 3aTMeHus. Kak
ciomats ay4? Kak 3akeup orons? Penmenue HecTaHAapTHBIX 3a4ad.
8. KanennapHo —TemMaTn4yeckoe nJiaHupoBaHue

Kanengapno —temarudeckoe mianuposanue (1 roa oo0yyeHus)

Ne Tema 3ansATHA

3aHATH Koua-Bo IMpakTnueck

s 4acoB asi pabora

1 BBoanoe 3anaTHe. MTHCTpYKTaX 1O TEXHUKE
0€30MacHOCTH.

IlepBoHauaibHBIC CBeJeHUS O CTPOEHHHU BeulecTBa (74)

2 OxcnepuMmenTanbHas padota Ne 1 «Onpeznenenue neHsl 1
JIENIEHUS] Pa3JIMYHBIX IPHOOPOBY.

3 DxcnepuMenTaibHast padora Ne 2 «Onpenenenue 1
reOMETPUUYECKUX Pa3MEPOB TEI.

4 [Tpaktuueckas padora No 1 1
«M3roToBIEHNE N3MEPUTEIBHOTO IIMJIMHAPAY.

5 DxcrepuMenTaibHast padora Ne 3 «3mepenue 1
TEMIIEPATYPHI TEI. |

6 DxcnepuMenTaibHag padora Ne 4 «M3mepenne pasMepoB 1
MaJbIX TEJ.

7 OkcnepuMeHTaiibHas pabora Ne 5 «M3mepeHne TONIIUHBI 1
aucTta Oymarmy.

B3aumoneiicreue Teua (12 4)

8 DkcnepuMeHTanbHas paboTta Ne 6 «M3mepeHne CKopocTu 1
JIBIDKCHUS TEID).

9 Pemenue 3anay Ha Temy «CKOpOCTh paBHOMEPHOT O
JIBUKCHHSD.

10 DkcnepuMeHTalibHas padora No7 «M3mepenne macchr | 1
KAaIlJIi BOIBD».

11 DkcnepuMeHTalibHast pabota Ne 8 «M3MepeHne MmIoTHOCTH 1
KyCKa caxapay.

12 DkcnepuMeHTalbHas pabota Ne 9 «M3MepeHne MmIoTHOCTH 1
XO35THCTBEHHOT'O MBLJIay.

13 Pemenue 3agau Ha Temy «ILTOTHOCTH BeliecTBay.

14 OkcnepumenTaiibHas pabora Ne 10 «VMccnenoanue 1
3aBHCUMOCTHU CHUJIBI TSDKECTH OT MACChI TENay.

15 OkcnepuMenTaibHas padora Ne 11 «Onpenenenne Mmacchl 1
U Beca BO3JyXa B KOMHATEY.

16 DxcnepuMenTanbHas padota Ne 12 «CroxkeHue cul, 1
HAIPABIICHHBIX 10 OJTHOW TIPSIMO».

17 DxcnepuMeHTanbHas pabota Ne 13 «M3mepenue 1
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’KECTKOCTH MPY>KUHBD.

18 DkcnepuMeHTalbHas padora Ne 14 «3mepenue 1 1
KOd(PHIMEHTA CUIIBI TPEHUS CKOJIbKCHHS.

19 Pemenue 3a1ay Ha temy «Cuma TpeHus». 1

JaBsienne. /laBiaenue xxkuaKrocTe u ra3os (7 4)

20 OkcnepuMenTtaibHas padora Ne 15 «MccnenoBanue 1 1
3aBHCHMOCTHU JAaBJICHUS OT IJIOMIAH MTOBEPXHOCTH

21 DxcnepuMeHTanbHas padota Ne 16 «Omnpenenenue 1 1
JABJICHUS IIMJIMHIPUYECKOro Tenay. Kak Mpl Buaum?

22 OkcnepuMmenTanpHas pabora Ne 17 «Beruncienue cunbl, ¢ | 1 1
KOTOpO# aTMoc(epa TaBUT Ha MOBEPXHOCTH CTOJAY.
[Touemy MUp pa3HOLBETHBIN.

23 DxcnepuMmeHTanbHas padota Ne 18 «Onpenenenne maccsl | 1 1
TeJa, MJIABAIOIIETO B BOJEY.

24 DxcnepuMmeHTanbHas padorta Ne 19 «Onpenenenue 1 1
MJIOTHOCTH TBEPJIOTO TEJIa.

25 Pemenne kauecTBeHHbIX 3a/1a4 Ha TeMy «llnaBanue Tem». |1

26 DkcnepuMenTaiibHas padora Ne 20 «3yuenue ycnoBwuii 1 2
TJTaBAHMSL TENY.

PaGora u MomHOCTH. DHeprus (8 u)

27 OxcnepuMmeHTanbHas pabota Ne 21 «Berancnenue padborts, |1 2
COBEPIICHHOMN IMIKOJBbHUKOM IpH nojabeMe ¢ 1 Ha 3 aTaxy.

28 DkcnepuMenTalibHas padota Ne 22 «Beruucnenue 1 2
MOIIHOCTH Pa3BUBAEMOI NIKOJIBHUKOM MpH NojibeMe ¢ |
Ha 3 3Tax».

29 DxcnepuMeHTanbHas padota Ne 23 «Onpenenenue 1 2
BBIUTPHIIIA B CUJIEC, KOTOPBIN JaeT MOABUKHBIN U
HEIOIBWKHBIA OJIOK).

30 Pemenue 3ama4 Ha Temy «Pabota. MOIHOCTEY. 1

31 OxcnepuMmenTanbHas pabota Ne 24 «Beruncnenne KI1JI 1 2
HAKIIOHHOW MJIOCKOCTHY.

32 OxcnepuMeHTanbHas padota Ne 25 «M3mepenue 1 2
KUHETHYECKON YHEPIUH TeJay.

33 Pemenue 3agau Ha Temy «KuHeTHueckas SHEprus». 1

34 DxcnepuMenTaiibHas padbora Ne 26 «M3mepenne 1 2
M3MEHEHUS OTEHIIMAIBHON YHEPTUM».

HUTOI'O: |34 34
KanengapHo —tremarnuyeckoe mjiaHupoBanue (2 roa o0y4yeHusi)

Ne Tema 3ansaTUA

3aHs Koua-Bo IIpakTHYeck

THA 4acoB asi pabora

Du3uvyecKuil METO M3y4YeHHs IPUPOAbI: TEOPETUYECKUI U IKcIepHMEHTATbHBII (3u)
1 BBonHoe 3ansaTHE. THCTPYKTaX MO TEXHUKE 0€3011aCHOCTH. 1
2 DxcnepuMerTaibHas pabota No 1 «OnpeneneHue 1neHbl 1 1
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ACIICHU A HpI/I60pOB, CHSITHE TTIOKA3aHUI.

3 Omnpenenenye morpenHoCcTeld u3MepeHus. Pemenne 1

KauyeCTBECHHBIX 3a7a4.
TenyioBble siBJeHHS H MeTOABI HX HccaenoBanus (8 1)

4 Ornpenenenue yAJIMHEHUS Tella B IPOIIECCE U3MEHECHUS 1
TEMIEPaTypPhI.

5} Pewrenne 3a1au Ha onpeneneHue KOJIM4eCTBA TEIUIOTHI. 1

6 [IpumeHeHue TenaoBOro pacMpeHus i perucTpanuu 1
TeMrnepaTypbl. AHaJIM3 1 00001eHnEe BOZMOXHBIX BAPUAHTOB
KOHCTPYKUUH.

7 DkcnepuMenTanbHas padota Ne 2 «MccnenoBanue nporeccoB | 1
TIJIABJICHUS] M OTBEPJICBAHUS.

8 [Ipaktuueckas padora Ne 1 «M3yuenue crpoenus 1
KpUCTAJJIOB, X BBIPAIIBAHUE).

9 N3ydeHne ycTpoiCcTBa TEIJIOBBIX IBUTATEIEH. 1

10 [Tpubops! 17151 U3MEpPEHUs BIAXKHOCTH. 1
DkcnepuMenTanbHas padota Ne 3 «OnpeaeseHne BIaKHOCTH
BO37yXa B KAOMHETAX MIKOJIBIY.

11 Pemenne kadecTBeHHBIX 3a7a4 Ha onpeaencaue KI1J] 1
TENJIOBOT'O JIBUTATEJIs.

JJeKTpUYecKHe sIBJEHUS U MeTOAbI UX uccaeaoBanus (8 1)

12 [IpakTrueckas pabora Ne 2 «OmnpeneneHue yACIbHOTO 1
COIPOTHUBJICHHS PA3JIMUYHBIX IIPOBOJTHUKOBY.

13 3akon Oma g yyacTka 1enu. Pemenue 3anad. 1

14 HccnenoBanue u MCIOIB30BaHNE CBOMCTB JIEKTPUUECKUAX 1
KOH/ICHCATOPOB.

15 Pemrenue 3agad Ha 3aBUCUMOCTD COIIPOTHUBIICHUS 1
MIPOBOJTHUKOB OT TEMIIEPATYPHI.

16 [Tpaktyeckas padota Ne 3 «Pacuér morpebnsiemoit 1
ANEKTPOIHEPTUHA COOCTBEHHOTO JIOMay.

17 Pacuér KII/] anekTpuueckux yCcTponcTB. 1

18 Pemenue 3anau Ha 3akoH J[xoyns-JleHma. 1

19 Pemenue xkauecTBEeHHBIX 3a1a4. 1

DJIeKTPOMATrHUTHbBIE siBJIeHHs (5 1)

20 [Tony4yenue u GUKCUPOBAHHOE H300pAKEHNE MAarHUTHBIX 1
TOJIEH.

21 W3ydyeHnne cBOMCTB 2JICKTPOMArHuTa. 1

22 N3yuenune monenu 31eKTPOABUTATENS. 1

23 DKCKypcHs. 1

24 Penienne kauecTBEHHBIX 3a/a4. 1




Ontuxka (10 v)
25 N3y4yeHune 3aKOHOB OTPaKCHHUSI. 1
26 OkcnepuMmenTanbHas pabora Ne 4 «Habmronenue otpaxkenus | 1 1
Y TIPEJIOMJICHHUS CBETaY.
27 OkcnepuMenTanbHas padota Ne 5 «M300pakenus B muH3ax». | 1 1
28 DkcnepuMeHTanbHas padota Ne 6 «OrnpeaeseHne riaBHOro 1 1
(hOKYCHOTO PACCTOSIHHSI M ONITUYECKOW CHUJIBI JIMH3BIY.
29 DkcnepuMenTaibHas pabota Ne 7 «Habmronenue 1 1
uHTephepeHINH U AUPPAKIIUU CBETAY.
30 Penienne 3aa4 Ha IpeIOMIICHHE CBETA. 1
31 DkcnepuMenTanbHas pabota Ne 8 «HaGmrogeHue moyHoro 1 1
OTPaKCHUS CBETAY.
32 Pemenne kauecTBEHHBIX 3a/1a4 Ha OTPa)KEHHE CBETA. 1
33 3ammra mpoeKTOB. 1
[TpoeKThlI.
34 3aKIIOYNTENFHOE 3aHSATHE. 1
[TpoeKThlI.
HUTOTO: | 34 11

KanengapHo —temarnuyeckoe njaHupoBanue (3 rog o0yueHmust)

Ne Tema 3ansaTUA

3aHA Kou-Bo IIpakTnueck

THA 4yacoB as padora

1 BBoanoe 3anaTre. MHCTpyKTaX MO TEXHUKE 0€30MaCHOCTH. 1

Marnetusm (9 )

2 DxcnepuMenTanbHas padota Ne 1 «Kommac. [Tpunnun 1 1
paboThI.

3 [Ipaktuueckas padota Ne 2 «OpueHTUPOBAHUE C TOMOUIBIO 1 1
KOMIIaca.

4 MaruuTsl. JlelicTBue MarauToB. Pemenue 3agad. 1

5 DxcnepuMeHTaabHas padora Ne 3 «3aHuMaTeIbHBIC OMBITEI ¢ | 1 1
MarHuTaMm.

6 MarnutHas pyzaa. [lone3nsie uckonaemplie I101MOCKOBBSI. 1

7 JleficTBHE MarHMTHOrO 1oJisl. MarauTHOE 1moJjie 3eMJIu. 1

8 JlelicTBre MarauTHOro noJjs. Pemenune 3amay. 1

9 DkcnepuMeHTabHas paboTta Ne 4 «M3roToBieHue 1 1
MarHuTOBY.

10 [Tpe3eHTanus MpPOEKTOB. 1

duekTpocratuka (10 4)

11 OkcnepuMenTanbHas pabota Ne 5 «Ctatuueckoe 1 1
ANEKTPUUECTBOY.

12 OCTOpPOXKHO CTATUYECKOE JJICKTPUUECTBO. Pelnenue 3aaay. 1

13 DkcnepuMeHTasibHas pabota Ne 6 «3aHuMaTedbHbIC ONBITH). | 1 1
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14 DIEKTPUYECTBO B UTpyIKax. CXxembl paboTHI. 1
15 DJIEKTPUUYECTBO B OBITY. 1
16 DxcnepuMenTanbHas pabota Ne 7 « YerpoictBo 6atapeiikny. | 1 1
17 OxcnepuMmenTanbHas pabota Ne 8 «M300peraem Gataperiky». | 1 1
18 IIpe3eHTaIIHs MPOCKTOB. 1
19 ITpe3eHTalys NpoeKTOB. 1
Cget (15 4)
20 WcTouHuKH cBeTa. 1
21 Kaxk mb1 BUugum? 1
22 [ToueMy MUp pa3HOLBETHBIMN. 1
23 DxcnepuMeHTanbHas padbota Ne 9 «Teatp TeHe» 1 1
24 DxcnepuMmeHTanbHas padboTta Ne 10 «ComHEUHBIC 3aiTUHKY 1 1
25 Jucnepcusi. MbLIbHBIN CIIEKTP 1
26 Panyra B mpupoze. 1
27 OkcrepruMerTanbHas padora Ne 11 «Kak monyduTts pagyry.. 1 1
28 DKCKYpCHSL. 1
29 Jlynnbie u ConHEYHbIE 3aTMEHUS. 1
30 Kak cinomats myu? 1
31 3a3epkajnbe. 1
32 DkcnepuMeHTalibHas padora Ne 12 «3epkanay» 1 1
33 3anmra NpoeKTOB. 1
34 3aKIII0YUTENbHOE 3aHATHE 1
UTOTIO: | 34 12

9. UndopMaliluOHHO — MeTOAUYECKOE o0ecrevyeHne

1. BHeypouHas AesITeNbHOCTh MIKOJIBHUKOB. MeToandeckuii KOHCTPYKTOp: mocooue st yuurtens/ J[.B.
I'puropses, [1.B. Crenanos. — M.: [Ipocemenue, 2011. — 223 c. -. (CtanaapTsl BTOPOro

TTOKOJICHHS ).

2. BHeypouHas nedarenpHoCcTh. [IpuMepHbIil I1aH BHEYPOYHOU JeATEIbHOCTH B OCHOBHOM IIKOJIE:
nocodbue g yuurtens/. B.I1. Crenanos, [I.B. I'puropseB — M.: [Ipocsemenue, 2014. — 200 c. -.
(CtanzmapTsl BTOPOro MOKOJIEHHUS).

3. Paboune mporpammel. ®usnka. 7-9 kiaccel: yaeOHO-MeTonudeckoe mocodue/coct. E.H. TuxoHoBa.-
M.:poda, 2013.-398 c.

4. ®enepasbHbII rOCYIapCTBEHHBIN CTaHAAPT 00111ero 00pa3oBaHUs BTOPOT'O MOKOJIEHUS:
nesTeNnbHOCTHBIN onxon [Tekcr]: meronnueckue pekomenaanuu. B 3 4. Yacts 1/ C.B.AHanuyeBa;
nox o6, Pen. T.®.Ecenkosoii, B.B. 3apyounoii, aBt. Beryn. Ct. B.B. 3apyouna — YIbsSHOBCK:
YUIIKIIPO, 2010. — 84 c.

5. 3anumarensHas ¢usuka. [lepensman A.U. — M. : Hayka, 1972.

6. Xouay 0b1Th Kynmubunsim. Dnpmanckuit 1. — M. : PULL MK, 2002.

7. ®usuka s yBiaedeHHbIX. Kubanpuenko A.fl., Kubanpuenko M. A.— PoctoB H/]1. : «@enukcy, 2005.
8. Kak ctaTth yueHbIM. 3aHsATHS 110 GUHMKE JUIS cTapiiekiaccHukoB. A.B. Xyropckuii, JI.H.
Xytopckuii, U1.C. Macnos. — M. : ['no6yc, 2008.

9. ®poHTanbHBIE Ta0OpaTOPHBIE 3aHATHS MO ¢u3nke B 7-11 kmaccax o61meoOpa3oBaTeIbHBIX
yupexaenuit: Kuura misa yaurens./mog pen. B.A. byposa, I'.I'. Hukudoposa. — M. : IIpocsernienue,
1996.



10. ®enepanbHBIA rOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT [DIEKTPOHHBIN pecypc]. — Pexum
noctyma: http://standart.edu/catalog.aspx?Catalog=227

11. Caiit MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®enepaunn// opunuanbHbIi calT. —
Pexum noctyna: http://Muno6puayku.pd/

12. Metonuueckas ciyx6a. M3natensctBo « BMHOM. JlaGopaTopust 3HaHUi [DIEKTPOHHBIN pecypc].
— Pexxum noctymna: http://metodist.1bz.ru/

13. UrpoBas mporpamma Ha Aucke «J[pakoia v 3aHuMartenbHas Gu3nuka» [DIeKTpoHHBIH pecypc]. —
Pexxum noctyna: http:// www.media 2000.ru//

14. Pa3BuBaronyie 3J€KTPOHHBIE UTPBI «Y MHUKH — U3Y4aeM IUIAHETY»

[DnexTponnsIii pecypc]. — Peskxum goctyna: http:/ www.russobit-m.ru//

15. ABTopckas macrepckas (http://metodist.lbz.ru).

16. Anroput™mbl pemenus 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656

17. ®opMupoBaHre yMEHUN yyaluxcs pemaTh GU3NYeCcKue 3a1auu:

revolution. allbest. ru/physics/00008858_0. html



